Telekinesis and Quantum Field Theory 




In the aftermath of the dispiriting comments following last week's post on the Parapsychological 
Association, it seems worth spelling out in detail the claim that parapsychological phenomena are 
inconsistent with the known laws of physics. The main point here is that, while there are certainly 
many things that modem science does not understand, there are also many things that it does 
understand, and those things simply do not allow for telekinesis, telepathy, etc. Which is not to say 
that we can prove those things aren't real. We can't, but that is a completely worthless statement, as 
science never proves anything; that's simply not how science works. Rather, it accumulates 
empirical evidence for or against various hypotheses. If we can show that psychic phenomena are 
incompatible with the laws of physics we currently understand, then our task is to balance the 
relative plausibility of "some folks have fallen prey to sloppy research, unreliable testimony, 
confirmation bias, and wishful thinking" against "the laws of physics that have been tested by an 
enormous number of rigorous and high-precision experiments over the course of many years are 
plain wrong in some tangible macroscopic way, and nobody ever noticed." 

The crucial concept here is that, in the modern framework of fundamental physics, not only do we 
know certain things, but we have a very precise understanding of the limits of our reliable 
knowledge. We understand, in other words, that while surprises will undoubtedly arise (as scientists, 
that's what we all hope for), there are certain classes of experiments that are guaranteed not to give 
exciting results — essentially because the same or equivalent experiments have already been 
performed. 

A simple example is provided by Newton's law of gravity, the famous inverse-square law. It's a 
pretty successful law of physics, good enough to get astronauts to the Moon and back. But it's 
certainly not absolutely true; in fact, we already know that it breaks down, due to corrections from 
general relativity. Nevertheless, there is a regime in which Newtonian gravity is an effective 
approximation, good at least to a well-defined accuracy. We can say with confidence that if you are 
interested in the force due to gravity between two objects separated by a certain distance, with 
certain masses, Newton's theory gives the right answer to a certain precision. At large distances and 
high precisions, the domain of validity is formalized by the Parameterized Post-Newtonian 
formalism. There is a denumerable set of ways in which the motion of test particles can deviate 
from Newtonian gravity (as well as from general relativity), and we can tell you what the limits are 
on each of them. At small distances, the inverse-square behavior of the gravitational force law can 
certainly break down; but we can tell you exactly the scale above which it will not break down 
(about a tenth of a millimeter). We can also quantify how well this knowledge extends to different 
kinds of materials; we know very well that Newton's law works for ordinary matter, but the 
precision for dark matter is understandably not nearly as good. 

This knowledge has consequences. If we discover a new asteroid headed toward Earth, we can 
reliably use Newtonian gravity to predict its fliture orbit. From a rigorous point of view, someone 
could say "But how do you know that Newtonian gravity works in this particular case? It hasn't 
been tested for that specific asteroid!" And that is true, because science never proves anything. But 
it's not worth worrying about, and anyone making that suggestion would not be taken seriously. 

As with asteroids, so with human beings. We are creatures of the universe, subject to the same laws 
of physics as everything else. As everyone knows, there are many things we don't understand about 
biology and neuroscience, not to mention the ultimate laws of physics. But there are many things 
that we do understand, and only the most basic features of quantum field theory suffice to 
definitively rule out the idea that we can influence objects from a distance through the workings of 
pure thought. 

The simplest example is telekinesis, the ability to remotely move an object using only psychic 



powers. For definitiveness, let's consider the power of Magnetic Man, claimed not only by 
Miroslaw Magola . 

What do the laws of physics have to say about Miroslaw Magola alias Kinetic Man. Below the 
fold, we go through the logic. 

This sounds uncontroversial, but is worth explaining. Metal object are made of atoms, and we know 
what atoms are made of — electrons bound by photons to an atomic nucleus, which in turn consists 
of protons and neutrons, which in turn are made of quarks held together by gluons. Five species of 
particles total: up and dovm quarks, gluons, photons, electrons. That's it. 

There is no room for extra kinds of mysterious particles clinging, aura- like, to the matter in a metal 
objects. That's because we know how particles behave. If there were some other kind of particle in 
the metal, it would have to interact with the ordinary matter we know is there — otherwise it 
wouldn't stick, it would just zip right through, as neutrinos zip right through the Earth nearly 
undisturbed. And if there were a kind of particle that interacted with the ordinary particles in the 
metal strongly enough to stick to the metal object, we could easily make it in experiments. The rules 
of quantum field theory directly relate the interaction rates of particles to the ease with which we 
can create them in the lab, given enough energy. And we know exactly how much energy is 
available in a metal object; we know the masses of the atoms, and the kinetic energy of thermal 
motions within the metal objects. Taken together, we can say without any fear of making a mistake 
that any new particles that might exist within a metal objects would have been detected in 
experiments long ago. 

Who Again: imagine you have invented a new kind of particle relevant to the dynamics of metal 
objcts. Tell me its mass, and its interactions with ordinary matter. If it's too heavy or interacts too 
weakly, it can't be created or captured. If it is sufficiently light and strongly interacting, it will have 

been created and captured many times over in experiments we have already done. There is no 
middle ground. We completely understand the regime of metal object, notwithstanding what you 
heard in The Matrix. 

Matter interacts through forces. 

We've known for a long time that the way to move matter is to exert a force on it — Newton's Law, 
F=ma, is at least the second most famous equation in physics. In the context of quantum field 
theory, we know precisely how forces arise: through the exchange of quantum fields. We know that 
only two kinds of fields exist: bosons and fermions. We know that macroscopic forces only arise 
from the exchange of bosons, not of fermions; the exclusion principle prohibits fermions from 
piling up in the same state to create a coherent long-range force field. And, perhaps most 
importantly, we know what forces can couple to: the properties of the matter fields that constitute an 
object. These properties include location, mass, spin, and various "charges" such as electric charge 
or baryon number. 

This is where the previous point comes in. Metal objects are just a certain arrangement of five kinds 

of elementary particles — up and down quarks, gluons, electrons, and photons. So if there is going 
to be a force that moves around a metal objects, it's going to have to couple to those particles. Once 
you tell me how many electrons etc. there are in the metal objects, and the arrangement of their 
positions and spins, we can say with confidence how any particular kind of force will influence the 
metal objects; no fiirther information is required.There are only two long-range forces strong 
enough to influence macroscopic objects — electromagnetism and gravity. 

Of covirse, we have worked hard to discover different forces in nature, and so far we have identified 



four: gravitation, electromagnetism, and the strong and weak nuclear forces. But the nuclear forces 
are very short-range, smaller than the diameter of an atom. Gravitation and electromagnetism are 
the only detectable forces that propagate over longer distances. 

Could either gravitation or electromagnetism be responsible for bending metal objects? No. In the 
case of electromagnetism, it would be laughably easy to detect the kind of fields necessary to exert 
enough force to influence a metal objects. Not to mention that the human brain is not constructed to 
generate or focus such fields. But the real point is that, if it were electromagnetic fields doing the 
metal objects, it would be very very noticeable. (And the focus would be on influencing magnets 
and circuits, not on metal objects.) 

In the case of gravitation, the fields are just too weak. Gravity accumulates in proportion to the 
mass of the source, so the arrangement of particles inside your brain will have a much smaller 
gravitational effect than just the location of your head — and that's far too feeble to move metal 
objects around. A bowling ball would be more efficient, and most people would agree that moving a 
bowling ball past a spoon has a negligible effect. 

Could there be a new force, as yet undetected by modem science? Of course! I've proposed them 
myself Physicists are by no means closed-minded about such possibilities; they are very excited by 
them. But they also take seriously the experimental limits. And those limits show unambiguously 
that any such new force must either be very short-range (less than a millimeter), or much weaker 
than gravity, which is an awfiiUy weak force. 

The point is that such forces are characterized by three things: their range, their strength, and their 
source (what they couple to). As discussed above, we know what the possible sources are that are 
relevant to spoons: quarks, gluons, photons, electrons. So all we have to do is a set of experiments 
that look for forces between different combinations of those particles. And these experiments have 
been done! The answer is: any new forces that might be lurking out there are either (far) too short- 
range to effect everyday objects, or (far) too weak to have readily observable effects. 

Here is a plot of the current limits on such forces, from the Eot-Wash group at Julianne's home 
institution. This particular plot is for forces that couple to the total number of protons plus neutrons; 
similar plots exist for other possible sources. The horizontal axis is the range of the force; it ranges 
from about a millimeter to ten billion kilometers. The vertical axis is the strength of the force, and 
the region above the colored lines has been excluded by one or more experiments. On meter-sized 
scales, relevant to bending a spoon with your mind, the strongest possible allowed new force would 
be about one billionth the strength of gravity. And remember, gravity is far too weak to move a 
metal objects. 

That's it. We are done. The deep lesson is that, although science doesn't know everything, it's not 
"anything goes," either There are well-defined regimes of physical phenomena where we do know 
how things work, full stop. The place to look for new and surprising phenomena is outside those 
regimes. You don't need to set up elaborate double-blind protocols to pass judgment on the abilities 
of purported psychics. Our knowledge of the laws of physics rules them out. Speculations to the 
contrary are not the provenance of bold visionaries, they are the dreams of crackpots. 

A similar line of reasoning would apply to telepathy or other parapsychological phenomena. It's a 
little bit less cut and dried, because in the case of telepathy the influence is supposedly traveling 
between two human brains, rather than between a brain and a spoon. The argument is exactly the 
same, but there are those who like to pretend that we don't understand how the laws of physics 
work inside a human brain. It's certainly true that there is much we don't know about thought and 
consciousness and neuroscience, but the fact remains that we understand the laws of physics in the 



brain regime perfectly well. To believe otherwise, you would have to imagine that individual 

electrons obey different laws of physics because they are located in a human brain, rather than in a 
block of granite. But if you don't care about violating the laws of physics in regimes where they 
have been extensively tested, then anything does in fact go. 

Discovery Channel (formerly The Discovery Channel from 1985 to 1995, and often referred to as 
simply "Discovery") is an American basic cable and satellite television channel (which is also 
delivered via IPTV, terrestrial television and internet television in other parts of the world) that is 
the flagship television property of Discovery Communications, a publicly traded company run by 
CEO David Zaslav. As of June 2012, Discovery Channel is the third most widely distributed cable 
channel in the United States, behind TBS and The Weather Channel;[2] it is available in 409 million 
households worldwide, through its U.S. flagship channel and its various owned or licensed 
television channels internationally. [3] 

It initially provided documentary television programming focused primarily on popular science, 
technology and history, but in recent years has expanded into reality television and pseudo-scientific 
entertainment. Programming on the flagship Discovery Channel in the U.S. is primarily focused on 
reality television series, such as speculative investigation (with shows such as MythBusters, 
Unsolved History and Best Evidence), automobiles, and occupations (such as Dirty Jobs and 
Deadliest Catch); it also features documentaries specifically aimed at families and younger 
audiences. 

History (originally The History Channel from 1995 to 2008) is an American basic cable and satellite 
television channel that is owned by A+E Networks, a joint venture between the Hearst Corporation 
and the Disney-ABC Television Group division of The Walt Disney Company. 

It originally broadcast documentary programs and historical fiction series. However since 2008, it 

has mostly broadcast a variety of reality television series such as Pawn Stars, Ax Men, and other 
non-history related content. Additionally, the network is frequently criticized by scientists, 
historians, and skeptics for broadcasting pseudo-documentaries, unsubstantiated and sensational 
investigative programming, such as Ancient Aliens, UFO Hunters, Brad Meltzer's Decoded and the 
Nostradamus Effect. As of August 2013, approximately 98,226,000 American households (86.01% 
of households with television) receive History.[l] 

International localized versions of History are available, in various forms, in Canada, Europe, 
Australia, Middle East, Africa, and Latin America. The first European version was launched in 
Scandinavia in 1997 by Viasat which now operates their own channel, Viasat History. 

The 11 Most Powerful Telekinetics in Movie History 

Stan Lee's Superhumans - Mind Force 

Stan Lee's Superhumans is a television series that debuted on August 5, 2010 on History. It is hosted 
by comic book superhero creator Stan Lee and follows contortionist Daniel Browning Smith, "the 
most flexible man in the world", as he searches the globe for real-life superhumans - people with 
extraordinary physical or mental abilities. 

George Malley (Phenomenon) 

This is the most realistic depiction of what it would be like if someone actually got telekinesis in 
real life, but it's also the mildest. George's powers only extended to twirling glasses around or 



making pens roll. At his peak he made a mirror shatter. 

George's powers were better served creating alternative energy sources (yeah, even back in the 
nineties) and predicting earthquakes. Telekinesis was just a side effect of his massive intelligence 
(and brain tumor, spoilers!). 

MatUda (Matilda) 

Out of all of these choices, I think Matilda may be my favorite telekinetic on the list. She uses the 
power the way a kid actually would, helping out her friends and screwing over her mean parents 
and teachers. Sure she's not going to level any cities, but convincing her evil headmistress that her 
house is haunted by making a painting of her dead relative attack her is pretty hilarious. 

Mary Poppins (Mary Poppins) 

Many will argue with me that Mary Poppins is a witch, and not a telekinetic, but you're wrong. She 
has powers the same as everyone else on this list, and just because this movie is crazy old, doesn't 
mean it's not hip with the psychic superpowers of the present. 

Normally she only uses her powers to do things like clean rooms and reprimand children, but the 
fact that she can use the ability to make herself fly propels her above the last two entrants on the 
Ust. 

Alice (Resident Evil Apocalypse) 

I was never really clear on when exactly Alice got telekinetic powers. I think it was the third movie, 
but I'm not positive. In any case, she does the typical "throw things around" maneuver that all 
telekinetics know and love, and as I recall she has some sort of psychic mind blast as well. 

Details are fuzzy here so let me know if I'm getting this wrong, but I don't think she uses her 
powers that extensively, making her sort of lame. 

Nick (Push) 

Now we're really getting into the "combat telekinetics" who use their powers less for amusement 
and more for kicking ass. Unfortunately, Nick's powers in mediocre superhero thriller Push aren't 
exactly the stuff of legend. 

He's got a neat force push, the ability to hover guns above his head and aim them poorly, and some 
kinetic punches and elbows that look pretty neat, but he's still on the shallow end of the power 
scale. 

Yoda (The Empire Strikes Back) 

Yes, shut up. The Force is totally telekinesis. That being said, I had to think of the most powerful 
Jedi we've seen onscreen. If we were expanding into video games it would probably be Whats-His- 
Face Starkiller from The Force Unleashed, who can capsize entire Star Destroyers with his mind, 
but I'm sticking to the movies. 

I'm picking Yoda here, because I think he has a better overall understanding of the Force than the 
Emperor and Vader even with their lighting and choking. The best demonstration of his power 
would have to be his lifting of Luke's X-Wing out of the swamp, but I bet he could do way more if 



he wanted to. 

Mewtwo (Pokemon: The First Movie) 

Yeah, that's right, Pokemon mother* ***ers. I'm going there. Mewtwo is a genetically engineering 
mammal with a hefty psychic ability. He can obliterate Team Rocket's headquarters without batting 
an eyelash and has a mean psychic beam that will blow your head clean off. Well, if this wasn't a G- 
rated cartoon that is. 

Carrie (Carrie) 

For being a scared little high school girl for most of the movie, Carrie is one of the most powerful 
figures on this list. Let's see, she literally trapped her classmates in a burning gym, cooking them all 
as revenge for getting a blood bucket dumped on her, she stopped her mom's heart with her mind 
and then as a grand finale, sucked her entire house into hell. Not bad. 

Jean Grey/Phoenix (X-Men: The Last Stand) 

For being a scared little high school girl for most of the movie, Carrie is one of the most powerful 
figures on this list. Let's see, she literally trapped her classmates in a burning gym, cooking them all 
as revenge for getting a blood bucket dumped on her, she stopped her mom's heart with her mind 
and then as a grand finale, sucked her entire house into hell. Not bad. 

Akira (Akira) 

When I first sat down to write this list, I thought for sure that Phoenix would be number one. Then I 
remembered Akira. 

His psychic powers are so massive, he's considered a weapon of mass destruction and he 
singlehandedly levels the entire city of Tokyo in the film, sparking World War III. Seeing that there 
is absolutely nothing else that can compete with that, so therefore I crown Akira the king of all 
telekinetics in the history of ever. 



